Induction of globin mRNA in Friend leukemia virus-infected cells and its presence in viral 60S RNA.
The Friend leukemia virus (FLV)-infected cell line, T-3-Cl-2, undergoes a form of erythroid differentiation in culture when treated with an appropriate inducer, such as dimethylsulfoxide ((CH3)2SO). Thus, whereas untreated cells contain no detectable hemoglobin, treated cells accumulate hemoglobin in quantities comparable to those in the mature mouse red blood cell. We have investigated the mechanism of hemoglobin induction by quantitating the number of globin genes and the amount of globin mRNA in cells before and during the period of hemoglobin accumulation. The results indicate the number of globin genes does not change as the cells accumulate hemogtobin: There are less than 5 globin genes per haploid genome. On the other hand, whereas cells lacking hemoglobin contain little, if any, globin mRNA, hemoglobin-containing cells accumulate, on the average, 8,000 molecules of globin mRNA per cell. The most direct, although, by no means, the only interpretation of these results is that the induction of hemoglobin synthesis involves transcriptional activation of the globin genes. Using this same cell line, we show that mouse globin mRNA sequences are also present in viral particles purified from the culture medium of globin-producing cells. These globin mRNA sequences are absent from viral particles derived from T-3-Cl-2 cells which are not producing globin mRNA. Virus-associated globin mRNA sequences sediment in association with 60S viral RNA complex as well as in free, 9S form. However, under mild denaturing conditions which result in the conversion of viral 60 S RNA to 30S and smaller forms, all the globin sequences sediment as 9S RNA. Appropriate control experiments indicate that the virus-associated globin mRNA is resistant to degradation by exogenous ribonuclease; that exogenously added globin mRNA does not become associated with the 60S viral RNA complex; and that globin mRNA can be detected in virions derived from cells both induced for and constitutively synthesizing globin mRNA. The presence of globin mRNA sequences in FLV particles has important implications in terms of our ability to distinguish between host and viral RNAs in viral particles and in terms of the possible role RNA tumor viruses might play in transduction of genetic information.